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SECTION 1 - PERFORMANCE SPECIFICATIONS 


MCM-H11 PERFORMANCE SPECIFICATIONS € 


(MICROCOM SELECTIVE CALL ALERT MONITOR) 


Frequency Range... i...) = SA ee sdicoe eutaie 148-174 MHz Low Band 148 to 160 
SO ee Aa FOE High Band 160 to 174 

Type: of Operating ca niciilscaes wae er eee Tone and Voice 

Sincere ede. ae Valse a: etomentebion once Automatic listen model 

wile take ele tate tadiowel ose te leNal eten ale with monitor function 
RF. Input tmped ance sa tices se eee 50 ohms 
Voltage: SOUrCeE. 2a Bi ocis0ie:s sreceters cies anekeuene DC 3.9 Volts Nickel-Cadmium 

glide vile, af ale etuconers ateh eve ei cre aunts DC 4.2 Volts Mercury 
Operating Temperature Range.......... H10LC to. 0OC 
Channel (Spacing ias «sak. sesa iene eee ee eae 30 KHZ 
Modulation ACCEDEaNnCe « Bali wit eae +5 KHz 
SE lEGCRVEEY «sis alecet lis 4,0 teen een ea ae -64dB (EIA Method) 
20dB Quieting Sensitivity & 
Chassis s-c.d 0 Sie’ shiegm munch ous tale eaeiag ae 0.5”V 
BUGLE ogi du ea eiailo tenor ede e eee teraaeeetamen a tetater 25 uV per meter 

Squelch: S@nsiCiviey vi Jc se ree eeesee ane 0.3nV 
Spurious and Image Rejectionn was ase 50dB 
Prequency StanaLieysc-s < scaecuery s tiaeene +0.0025% (+25°C reference) 
AUGLO OWED WE .2ero- crore sect cue) seta: eee emenn ete aae re More than 140mw 
Power -CONSUMPCLON 4 .a0t-cl-a ravens, oeeeee 10mA (Stand-by) 

és othe, dim placed chal cadens ola lene 80mA (at rated audio output) 
D@Coder SYS COM cisicrs 0 waco eacse east ene anes Two-tone Sequential 
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SECTION 2 - OPERATION 


2-1 PRE-OPERATIONAL NOTES 


Remove the monitor from the shipping carton and inspect it for 
any obvious damage. If you determine there is no physical damage 
to the monitor, install the battery as outlined in the Battery 
Replacement section of this service manual. Test each unit that 
you have received for proper operation in the alert system. Record 
the alert code on the control panel. Instruct the user in the 
proper care and use of the unit. 


2-2 STANDARD OPERATION 


The mode of operation for this monitor is automatic listen 
and push to reset, in which the voice message automatically comes 
on after the alert tone. After the voice message, you must press 
the reset button to return your monitor back to the standby 
condition. 


a. Rotate the VOL control away from its off position. 
This turns the monitor on. 

b. Listen for a short plink which occurs immediately 
after turn-on, or listen for a rushing noise, in- 
dicating that the batteries are good. Replace or 
recharge the batteries if you do not hear the plink 
or rushing noise. 

c. Press the RESET button for standby. 

d. When you are paged, you will hear a beeping alert tone. 
Listen for the voice message that automatically follows. 

e. Adjust the volume (alert tone and audio message) by 
turning the VOL control. 

f. After receiving the voice message, momentarily depress 
the reset button to reset the monitor for the next 
alert. 


NOTE: If you accidentally depress the reset button 
while receiving the message, you will miss 
the message unless the button is held down 
until the end of the message. 


2-3 BATTERY REPLACEMENT 
WARNING - DO NOT DISCARD BATTERIES IN FIRE. THEY MAY EXPLODE. 


a. Open the access cover on the bottom of the monitor by 
pushing it with the thumb in the direction indicated 
by an arrow. 

b. When the cover is removed, the battery is exposed and 
may be lifted or pried out from the battery compartment. 

c. When replacing, insert the battery OBSERVING BATTERY 
POLARITY indicated inside of the battery compartment. 
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BATTERY INFORMATION 


The MCM-H1l is powered by a single throw-away battery or 
rechargeable Nickel-cadmium battery. 


a. Throw-away Batteries 


The monitor can be operated with an inexpensive 
-throw-away 3.9 volts mercury battery. The ALEXANDER 
Model H133 or TDI Model TR-133 are recommended for 
optimum performance of the monitor. 


The life expectancy for the mercury battery in normal 
operation is 120 hours. 


b. Rechargeable Battery 
The MCM-H11 monitor is normally supplied with a 
rechargeable Nickel-cadmium battery (MA-413). This 


type of battery provides about 16 hours of normal 
operation per full 14 to 16 hours charge. 
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SECTION 3 - CRYSTAL INSTALLATION 


This unit, MCM-H1ll, is factory adjusted using the 
center frequency of 


F(R) = 156 MHz 


In order to adjust for the desired exact frequency, 148 MHz to 
160 MHz, follow the method below and refer to Figure l. 


a. lst Local Oscillator Adjustment: 


Connect to the base of Q2 with a 10pf capacitor and 
make it the measurement point. First, tune coil L5 
for maximum L.O. power; next tune trimmer VC2 and 
adjust frequency. 


B(b.0.) f= & CR) — 21.4 MHz 
After adjustment, remove l10pf capacitor. 


cb. Sensitivity Adjustment: 


b-1 - Connect RF signal of receiving frequency from SSG 
through antenna connector, and set SSG for 1 KHz 
modulation +3 KHz deviation. Adjust AF output to 
speaker to 90mW. 


b-2 - Decrease SSG output and tune the coils L2 and L3 
for maximum sensitivity. 
b-3 - Disconnect SSG from antenna connector. To increase 


the output of SSG and to receive RF signal, tune 
vCl for maximum sensitivity. 

b-4 - Connect SSG to antenna connector again and confirm 
that 12dB SINAD is below 0.3uV. 


If necessary, repeat a and b above. 


In case of the 160 MHz to 174 MHz high range the following component 
value changes are necessary before tuning. 


Cis Ceramic 5.6 RH 
Cl Ceramic 6pf RH 
C36 Ceramic Thoxe RH 
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DC Power Supply 


FIGURE 1 
MEASUREMENT CIRCUIT 
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SECTION 4 - TONE CODING 


4-1 INTRODUCTION 


The MCM-H11 Alert Monitor uses two-tone sequential signaling. 
Two discrete audio tones are transmitted for a specific period of 
time. The tones are transmitted as follows (typical timing): 


TRANSMISSION TIME INTERTIME 
oS TONE A TONE B INTERVAL 
INDIVIDUAL CALL 1 sec 3 sec Sec 
GROUP CALL 4 sec - = 


Each unit in the system responds to a unique combination of tones. 
This combination is determined by its mechanical reed filters. 


There are 60 unique tone frequencies widely used for the individual 
call. The tone frequency is stamped on the filter body. The 
filter for Tone B plugs into the socket closest to the edge of 

the PC board, and the Tone A filter plugs in along side. 


The number sheet appears in the small window on the control panel 
and is themonitor code number. The Tone A and Tone B reed filter 
code and frequency can be determined from this number. The 
following section describes the details for coding method. 


4-2 CODING PROCEDURE 
The 60 available paging tone frequencies are divided in 6 
groups of 10 tones each. These groups are numbered and designated 


to Tone Groupel AtlonesGroupes, etc.s*Tabiie shows the reed*codes 
and frequencies. 


TABLE 1 - GENERAL ENCODING PLAN 


Pics tCebigi Tone Group From Tone Group From 
Of Which Tone A Which Tone B 
Pager Code is Selected is Selected 
Hi, r 1 
2 2 
3 ik 2 
4 4 4 
5 5 5 
6 2 i 
) 4 5 
8 5 4 
9 2 4 
0 4 2 
A 3 2 
MCM-H11 =e SECTION 4 


TONE FILTER REQ. FILTER REQ. FILTER REQ. FILTER REO. FILTER REO. FILTER Seq. 


YUMBER CODE 


TABLE 2 - TONE GROUPS 


TONE TONE TONE 
GROUP 1 GROUP 2 GROUP 3 
(HZ) » CODE: (Hs) CODE ata) 
ELL ocB 4x00 » Ditto e600 On Sree Sea Sees 
112) 2685S" 122 6S. o) om aoe 
PLS 389.0 7223 466959 1 239 est 
iT4 (410.8 °124) 707.3 209 sere 
115 43337. 125 a d6ce 160.. tena er 
11606457 .Oiyabboery 788.5) Ladoga 
Lly 483.5 127° (83225 lempoee.s 
lis S03 128 (879.0 JI3>e20647 
119 P3290 29) 82S P62 oem 
LEO 38055 220 6 S6or rt Teor g 2 


oOo OO oO WY WD MN fF W WH 


To determine the tone frequencies or 


given monitor, 


proceed as follows: 


TONE TONE TONE 
GROUP 4 GROUP 5 GROUP 6 


CODE. (HZ) .. CODE... (82). CODE) ates 


eee ere en en 


Lakivs339n609 DBS bi e584 539851 Owe eae 
142° 358.6 “152° (61/4 192) 
143 37866 --253---65209%4293 oe 
144 399.8 154 688.3 i194 )t2eae 
145 | 422.1. .155 . 72628) (295° eee 
146" 445¢7 156 767,4°"296 Qa 
147. 470.5 157m, 810.2) (197 ee 
L48...496.8 (158 855.5 ) 198) 
149 .52436 159 903.2191 99;ne ee 


L803 22.7 LS Or 553.9 90 


reed codes associated with a 


a. Locate, the: first: digitvof. the monitorvcoderlin the first 
column of Table 1, General Coding Plan. 

bendn Column 2:and 3 ofsTablelas 
for Tone; Aj and: Tone: Bi thaticorrespondwtopthe firstivdigie 
of the monitor code. 

c. Locate, the, second, digiteéfathe moni tor icodehinethetmd ret 
column of Table, Tone Groups. 

d. Locate the reed group number for A in Table 2 (determined 


in: Stepebi., 


column. of Table.2. 


find the reed group numbers 


The reed number and frequency are indicated 
for Tone A under the reed group. 
e. Locate the third.digit of the monitor code in the first 


This is the tone number for Tone B. 


f. Locate the reed group number for Tone B in Table 2 (determined 


in Step b). 
B under the reed group. 


4-3 EXAMPLE 


The reed number and frequency are indicated for 


Monitor 476 < ‘According to'Table) 1 / the first digit of “this 
unit (4) indicates that Tone A is selected from reed Group 4 
and Tone B is selected from reed Group 4. The second digit 
indicates that Tone 7 of Group 4 is used for Tone A 

and the third digit shows Tone 6 of Group 4 is used for Tone B. 
This unit has the following reed filters installed. 


of 
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PAGING CODE 476 


Group 4 for Tone A, and 


for Tone B. 
Tone No.’ 7 of Group 4 


Tone No. 6 of Group 4 


Determine the groups from which Tone A 


and Tone B are selected (Table 4) 


also Group 4 


OIE 0 ata as 2 
445.7 Hz 


(Table, 2) 
(Table 2) 


SECTION 4 


SECTION S&S =— THEORY OF OPERATION 


5-1 GENERAL © 


This monitor is activated by a VHF carrier, which is frequency 
modulated by two sequential audio tones. The FM receiver receives 
the carrier, extracts the audio tones and determines their frequency 
and sequence. If the frequency and sequence of the transmitted 
paging tones match the predetermined tone combination in the unit, 
the decoder activates the alert tone circuitry to produce an audible 
alert tone. 


Refer to the Schematic Diagram for the following detailed circuit 
analysis of this monitor. 


5-2 RF AMPLIFIER AND ANTENNA CIRCUIT 


The signal transmitted to the monitor appears across the 
ferrite antenna Ll. Components Cll and VCl provide for an impedance 
match between the antenna and RF amplifier Q1. Jl provides a 50 ohm 
input to the RF amplifier for alignment purposes or for connection 
of an external antenna. The RF amplifier, with its high gain and 
low noise figure, establishes the basis receiver sensitivity. 


Additional selectivity for image rejection is provided at the 
output of the amplifier by the tuned circuits consisting of coils 
L2 and L3 and associated capacitors. © 


5-3 FIRST OSCILLATOR AND MIXER 


The high conversion circuit consists of an oscillator anda 
Mixer. Oscillator Q3 is overdriven and produces a square-wave 
output rich in odd harmonics. The basic oscillator frequency is 
determined by crystal Yl; however, the oscillator frequency may 
be adjusted slightly (warped) to compensate for component aging 
or tolerances. Variable capacitor VC2 is the oscillator warp 
adjustment. This circuit is composed of L5, C34 and is tuned to 
the third harmonic of the basic oscillator frequency. The 
Signal produced at the junction of L5 and C35 is injected into 
the base of 02. via,C21.. The oscillator injection signal is 
then mixed with the output of the RF amplifier and a 21.4 MHz 
first IF is produced. 


I-74, PERS? CRYSTAL SP iiron 


The output of the mixer is coupled to a two-pole monolithic 
crystal filter to obtain the IF selectivity required to reject 
Signals on adjacent channels. This crystal filter uses the 
Piezo electric properties of the quartz crystal to selectivity 
couple a signal from the input to the output of the filter. 


The selectivity attained by this device is due to the inherent & 
high "Q" of the quartz material. 
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5-5 SECOND OSCILLATOR AND MIXER 


The low conversion circuit consists of oscillator and mixer. 
The high IF signal appearing at L16 is fed to the base of 04, where 
the signal is mixed with second local oscillator signal of 20.945 
MHZ producing a 455 KHz second I.F. signal. 


5-6 455 KHZ AMPLIFIER AND DISCRIMINATOR 


The output of the second mixer Q4 is applied to the 455 KHz 
filter FL2 to obtain a basic receiver selectivity. 


The siqnuawetrom this®filtersissappitedstoytheysecond oir 
amplifier Q6 and integrated circuit of ICl where the signal is 
amplified and limited before demodulation. The output of ICl 
(Pin #5) is applied to the demodulator circuit consisting of 
L8, L9, CR1 and CR2 where the audio information is removed from 
the FM signal. i 


aie AUDLOSCIRCOULT 


Audio Amplifier, Decoder and Fone Squelch Control Circuits 
are indicated as Audio Circuit as per Figure 2 


as “AUGLOMAmMDLifier? Circuit 


The audio amplifier circuit consists of Pre Amp Q7, 
Pre Amp Q8, Speech Gate (A) Q9, Speech Gate (B) Q10, 
and Audio PA Qll and Q12. 


In the reset condition, Speech Gate (A) and Speech 
Gate (B) are in the OFF position and the unit is 
squelched. After the allocated pagi:g tones are 
received, Speech Gates (A) and (B) become open and 
the discriminator output is amplified by Pre Amp Q7 
and Q8, passes Speech Gate (A) and (B), and is 
finally amplified by Audio PA Q1l1 and Q12 to produce 
sound in the speaker. 


bu) ) Decoder Gircure 


The decoder circuit consists of Tone Amp Q13, Reed 
Filter FL4 and FL5, and Decoder IC2 and IC3. 


The Paging Tones are amplified by Tone Amp Q13 and 
then selected by Filter FL4 (Tone A) and FL5 (Tone B). 
Selected Tones A and B are routed into the detector 
circuit of Decoder IC2. Tone A produces a high level 
at the output of IC2 followed by a low level when 
Tone A is finished. When this change (high to low) 
happens, IC3 sets IC2 to accept Tone B detection. 
When Tone B arrives, the output of IC2 changes to a 
high level. This high level becomes 1) power supply 
PorvAlercelone of 71 Gseand 2) oSignal A of the Tone 
Squelch Control Circuit. 
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Tone Squelch Control Circuit 


The tone squelch control circuit consists of SW 
Circud Gs CRS.., This circuit controls sspeceh.Gates 
(A) and (B) and hence the Audio Output from the 
speaker. 


When Gate Control Signal (A) becomes high level, the 
output"irom= CRS," which is the Gate Gontrol-Signal, 
(B) becomes high level and supplies power to the 
collector of Q9 and to the base of Q10 which turns 
QO9/Off and Q10/On. When the Alert Tone enters the 
base of Q10, it is amplified by Audio PA Q1l and Q12 
and produces alert tone sound from the speaker. Of 
course the Paging Tones are not heard because Speech 
Gate (A) Q9 is OFF. 


When Tone (B) is completed and Gate Control Signal 
(A) becomes low level, Q9 changes from OFF to ON. 
Then the audio from the discriminator passes Speech 
Gates (A) and (B) and is amplified by Q11l and Q12 
to produce sounds from the speaker. 
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SECTION 6 - MAINTENANCE 


6-1 EQUIPMENT REQUIRED 


a. Cirenuie Tester 
BY RE VIveM 
c. Standard Signal Generator 


20=— .22.-MHz 
132-174 MHz 
400-500 KHz 


d. Frequency Meter 

e. AF Oscillator 

£. Oscilloscope 

g. D€Vobt-and Current Meter 

h. Two-Tone Encoder (For Decoder Test) 


6-2 BATTERY VOLTAGE CHECK 


First check battery as follows: Turn the volume control 
on and listen to the receiver noise with no signal present. 
Then turn the volume control fully clockwise to produce 
full speaker output. In this case, if the battery's electri- 
cal potential drops below 3.3V, it is in a discharged 
condition: Ni-Cad Battery needs recharge or Mercury Battery 
needs replacement. © 


6-3 OVERALL PERFORMANCE TEST 


If the battery is normal, proceed with a. check of 
performance tests, referring to the measurement circuit of 
Figure l. 


a. 20dB Quieting Sensitivity Check 


This is the simplest measurement method for obtaining 
receiver sensitivity. As per Figure 1, connect SSG 
and LM (RMS AC voltmeter) to ANT JACK and SP JACK. 
Turn the volume switch clockwise. A click noise is 
heard (because the decoder responds to the power 
supply transmit), and then rushing noise will be 
heard immediately. Turn the volume knob clockwise 
until the level meter indicates -3dBm. 


Next, set SSG RF Signal on the monitor receiving 
frequency and increase signal level until the 
monitor noise output becomes quiet. When the level 
meter indicates -23dBm, the SSG output level is the 
20dBm quieting sensitivity level. The SSG should 
indicate below 0.5uV when the quieting is 20dB. 
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Deo eAudLoOnOutput 


Using same measurement circuit as for 20dB quieting 
Sensitivity, check set SSG for 1 KHz/3 KHz deviation 
and 30uV RF output. When level meter indicates 90mW 

(8 ohm load impedance) audio output, confirm distortion 
is below 103%. 


Next, turn volume knob fully clockwise and confirm 
audio output is +2.7dB (8 ohm load impedance). If 
above is satisfied, audio is normal. 


c. Alert Test 


Connect Two-Tone Encoder to external modulation 
connector of SSG and set SSG output at +30uVv. 


Set Tone A and Tone B from Two-Tone Encoder to standard 
modulation (3 KHz deviation)... Transmit Tone A for 

i sec and Tone B tor 3%sec..4 Then the alert tone 

(about 3 KHz) should be heard from the speaker until 
transmission of Tone Bis finished. ‘After the alert 
tone disappears, receiver should be in quieting 
condition. Then change SSG to inter-modulation; then 

1 KHz tone will be heard. Decrease SSG output above 
steps and confirm it works below 0.15uV. Finally, 

push the reset button; the 1 KHz alert tone or white 
noise should disappear and the unit should become quiet. 


TROUBLE SHOOTING 


a. Take PCB out of the case. 
Bog VOL tageacheck. 
c. AF Amplifier 


Input AF signal (1 KHz) from each collector terminal 
of QO9, Q8 and Q7 and confirm speaker output. Observe 
output power wave form while confirming distortion. 


as. 2nd tr os Discuiminacor cneck. 


Connect 455 KHz SSG with primary stage of L6 and input 
modulation of 1-KHz/3 KHz deviation.» Then adjust L9 
for maximum AF noise while observing level meter; but 
don't touch L6 and L7 because they are hardened by 

wax when factory adjusted. 


Seee2nd L.OF/ st sie. O. 


Measure 2nd L.O. frequency at emitter of Q5 with 
frequency counter. Regarding 2st L.O., connect 
frequency counter through a l0pf cap to the base of 

Q2. If frequency is not normal, adjust by trimmer VC2. 


f. Sensitivity 


Connect SSG output to Jl. Re-adjust L2, L3 and L5 5 ep 
20dB quieting is over 0.5uV output from SSG. 


sa See SECTION 6 
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g. Decoder check 


If the decoder does not work, perform the following 
tests: 


ba 


ne 


DC AND 


MEASUREMENT POINT 


Input AF signal from a base of Q13. and confirm 
O13 collector Hasvoutpur. 


Input AF signal (-10dBm) to the base of Q13 and 
then confirm output power -21dBm minimum at Pin 
#4" OL “PETZ: 


Input frequency signal of FL5 from Q13 base as 
above and confirm DC level increase at Pin 7 
OL Tle 


Turn off signal from the above Item 3 status 
and confirm a single 60 msec pulse at IC4 
within 200-500 msec. 


Input FL5, FL4 frequency signal at a time with 
Item 2 condition and confirm DC level is high at 


terminal 2 when FL5 signal turns off one sec later. 


At this time, confirm the 3 KHz alert tone output 
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AC VOLTAGE TABLE 


DC VOLTAGE (V) 


Emitter 
Base 
Collector 


Base 
Collector 
Emitter 


Base 
Collector 
Emitter 


Base 
Collector 


Base 
Collector 
Emitter 


Base 
Collector 
din in 

2 

6 

5 


Base 
Collector 


Base 
Collector 
Emitter 


of 


of 


(a jp 


of 


of 


On 


of 


of 


Ql 


Q2 


Q4 


Q5 


Q6 


gent 


Q7 


Q8 


6 @ 


e 
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MEASUREMENT POINT DC VOLTAGE (V) 


Base OL709 0.8 

Collector se 

Emitter O32 

Base of OL. be) 

Collector 32h 2 

Emitter ie ae: 

Base GLeOl2 2.9 

Emitter 5 

Base Creo. Oa 

Goliector aoe 

Emitter ‘enya 

67pin QL eLGZ 0.6 

3 ee) 

8 Sarr 

2 ST 

9 Sn 

7 G20 

Ri: 0.06 

4 Ons 

1 pin Sretcs 0.06 

3 Li. 4 

5 0.6 

4 0 

6 Biss 

i, 0.6 

2 0.8 

Measurement condition: Power supply voltage 3411, 5Va DC 
VOL setting speaker output level 
Maximum -3dBm white noise 
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es 


REFERENCE NUMBER 


CAPACITORS 

cll 

Gio: Tey. gue eee 
34, 40, 52, 48511608 
6206S wha 

orc ag: 

Cl4, 35 

oo7 

Cte GAY lS 1 

C30 

C31 

C32 

C33 

C36 

C41 

C50 

C51 

Cél, (65 ANG a6 Satin Om 
GL UD eros, aon 
143 

ORG eT 

ere 

C74 

C90, 92 

C100.) 1335 flade 11g ae 2 

Clol 

cl04 

C105 

C106 a0 

C120 

C131 yaaa 

C132 

C142, 150 

vcl 

vc2 

RESISTORS 

Rll 

R12 

R20. SOS 1 ao ree 
135, 136 

R21 

RIO S2" 61> 7s. See tan 

R31 

R40, <3) 80,e003, 205 

R41, GLI aside 

R42, Se" 60, 640° oc) 132 

R62 

R63 
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UNITS WITH GROUP CALL DECODER 


DESCRIPTION 


Ceramic 22pf 
Ceramic, 1000pf 


Ceramic 7pf 
Ceramic 0.5pf 
Ceramic 4pf 
Tantalum 4.7uf 
Ceramic 5pf 
Ceramic 33pf 
Ceramic 27pf 
Ceramic l2pf 
Ceramic 10pf 
Ceramic 5pf 
Ceramic 56pf 
Ceramic 39pf 
Tantalum 3.3uz£ 


Ceramic 120pf 
Ceramic 82pf 
tantalum o7.duse 
Tantalum 0.047uf 
Tantalum l5uf 
Mylar 5600pf 
Mylar 0.0luf 
Mylar 2200pf 


Electric 
Tantalum 
Tantalum 
Tantalum 
Tantalum 
Variable 
Variable 


47k ohm 
680 ohm 
47K ohm 


PSK. ohm 


100uf 
Oe Soll 
3But 
0.47uf 
boas 
1.5-4pf 
5=35pt 


1/8W PT 
17 SW 2ST 
1/8W 


1/8W 


1K ohm 1/8W 


100K ohm 
LOK ohm 
220K ohm 
22% OM 
330K ohm 


100 ohm 
ra 


1/3W 
1/8W 
1/8W 
1/8W 
1/8W 


1/8W 


L1—539-2 


ol1-—100—0 


Lis532e2Z 
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SECTION 1 GENERAL INFORMATION 
1-1 DESCRIPTION | 


The MCA 611 is a two channel crystal controlled FM Receiver. The channel 
frequencies may be selected from any of three public service communications bands; 
Low VHF band (30-50) MHz, High VHF band (146-174) MHz and UHF band (450-512) MHz. 
The bands are jumper pin selectable and the two channels meed not be in the same 
band. 


The primary use of this receiver is as a tone alert device; it can also be used 
to monitor uncoded traffic on your alert channel at the user's discretion. In the 
alert mode the receiver is held in the squelched condition until its special coded 
signal is received. 


There are two different two-tone codes that will activate each receiver. The 
codes are made up of three tones A, B and C. The first tone called A for convenience 
must be the lead tone of the two-tone sequence, the second tone can be either B or 
C but not both. This will allow all radios to have a common code as well as an 
individual code. (A,B) can be a common code and individual call codes can be (A,C), 
(A,D) ’ (A,E) ’ (A,F) r ec. 


The number of possible combinations of codes can be greatly increased by the 
installation of an MA 301 option. This essentially doubles the number of tones that 
can be received and allows for two first tones, or A tones which can be either the 
same or different depending on the owner's requirements. 


The MCA 611 utilizes silicon transistors for reliability as well as ten integrated 
circuits. The tone decoder is a digital device unlike older models that used reeds. 
In addition, both a crystal first I.F. filter and a ceramic second I.F. filter are 
employed. This provides superior performance in areas where there are many closely- 
spaced channels. 


In addition, this radio features both carrier controlled reset and timer con- 
trolled reset. Either one or the other may be used to reset the digital filter and 
return the radio to a squelched condition. The timer will run from 30 sec to 3 
Minutes and the other system resets and squelches the radio when the carrier stops. 
In order for the carrier reset to work, the radio must be squelched. 


An external speaker jack and connectors for an AC or DC igniter have also been 
included on the back panel. The user has the option of either a pulsed or unpulsed 
igniter (jumper pin selectable). 


1-2 SPECIFICATIONS 
See page 2 


1-3 EQUIPMENT SUPPLIED 


a. Receiver Unit h. Antenna clip 

b. DC Power Cord i. Mobile Mounting Bracket 
c¢. Telescopic Antenna 

d. Carrying Handle 

e. Owners' Instruction Manual 

f. Warranty Card 

g. AC Power Cord 


1-4. EQUIPMENT NOT SUPPLIED WITH UNIT (ACCESSORIES) 
a. Antenna Splitter - MA-5 
b. Battery - MA-181 


c. DC Igniter - MA-24 
d. Remote Speaker - MA-108 
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SECTION 1 


DECODER 


q 
» Frequency range......-..ceees Dee et aera ctecaisraie: eos sue wisis 208 Hz - 3906 Hz 
. (continuously adjustable) 
Audio input impedance............ BT ee eia te piston ce one sisi greater than 10K ohm 
6dB bandwidth eevee cecoerveeeceeoeeeeces cecoececeoeweoeveeseee eee 20 HZ 
Inputs - 
pI AC CLIN tc as ee als. sistas 6 6 Dene Rene aura total ang ae averw is. 96 te sem LyYrms 
Diz Rar inoue (MCA$G11 ONLY) 26 cnn oo cee es ma c0s 0.01 9V max. 
KS Microphone hang-up........seecsoee Seie's eine eS ete Ov (enable) open (reset) 
Outputs: - 
DO MSG:lamp driver (MICRO-COM 2-way only)........ 30ma sink 
Dll MSG latch Q output (MCA-611 only)............. 1l3ma source 
K7 sq. control (MICRO-COM 2-way only)...........- 15ma source 
Sensitivity (decoder with audio).....-- II bt nie eter RRS 12dB sinad 100% detect 
Linker elete oebe oe tecete oS ‘2 Gi 6daB sinad 75% detect 


1-5 INSTALLATION 


Mobile 12 VDC Installation: 


The MCA 611 is designed for mobile installation in any vehicle that has 

a 12 VDC negative ground system. The red lead with the fuseholder must be 
connected to the positive terminal side of the battery. In the event that 
the battery is remotely located, it may be necessary to install additional 
wires or pick up +V from some other location in the vehicle's electrical 
system. Ground may be picked up from the optional mounting hardware but a 
hard wired ground to the phillips head screw on the back of the chassis is 
preferred. 


Remove the antenna by rotating it counter clockwise. Install an MA=-5 
antenna splitter so the MCA 611 can share the vehicle's built-in antenna 
with the existing radio. Mount the bracket MA-63 to any convenient location 
and screw the radio into position with the two knurled knobs. 


Battery Installation: 


Remove the antenna by rotating it counter clockwise; remove the two 
knurled knobs and pull the case off. Place the connector end of the 
battery (MA-181) gently between the spring retainers and slide it forward 
until it makes good contact. Then attach the battery retaining bracket on 
the back of the battery and “snug” it forward until the battery is held 
firmly; tighten the bracket screw. 


Crystal Installation: 


The following Regency Part Number ctystals are used: 


Low VHF: 301-542 
High VHF: 301-532 
UHF: 301-603 


Crystal socket X201 (XTL socket furthest from speaker) corresponds to the 
"normal" position of the front panel frequency select switch. X201's 

band select pin is on the anode of CR209. The band is selected by putting 
the other end of the jumper pin on one of the following pins, depending on 
the required frequency. 


~ 


LL 30- 39MHz HH 160-170MHz 
LH 39- 50MHz UL 450-470MHz 
HL 146-160MHz UH 475-500MHz 


X¥202's jumper pin is connected to the anode of CR210 and corresponds to 
the “alternate”™ frequency. 


After the crystals are installed, it will be necessary to tune it up 
in accordance with the instructions in the service manual. 


Igniter Installation: 


Two igniter drivers are provided on the main board; a pulsed drive and 
an unpulsed drive. The later is already wired to the bottom lug of the 
three terminal connector on the back panel of the radio. This makes the 
radio immediately compatible with the MA-24 Igniter Option. 
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If you require an ON-OFF feature for your igniter, simply remove 
the female jumper connector from Q213 and put it on the collector pin 
HErO212: 


1-6 OPERATION 


Volume Control: 


This control varies the audio output level for the internal speaker. 
It also varies the level of audio present at the external speaker connection. 
Moving the control up increases the Volume level. 


Sgquelch Control: 


The squelch only works when the radio is in the monitor mode. It 
eliminates background noise in the absence of a signal. Full squelch is all 
the way down. 


Alert Monitor Switch: 


In the alert mode only the properly coded signal can open the squelch. 
In the monitor mode any traffic on the selected frequency can be monitored. 


Frequency Switch: 


This selects either Fl or F2. 


Duty Switch: 


Used only with an MA-301 option, otherwise it is left in the "Normal" 
position. This switch would allow an appropriately equipped radio to decode 
either AB and AC or ZE and ZF. (An internal connection will allow the radio 
to decode AB, AC AND ZE, ZF regardless of the duty switch position. 


Alert and Ex. Pwr. Light: 


Steady light indicates AC Power ON. 

No light indicates radio is on battery. 
Slow Flashing - Low battery. 

Fast Flashing - a signal has been received. 


Rear Panel: 


For convenience of mobile operation, we have included two +V connectors 
on the back of the radio; one for the vehicle's battery and one to power the 
igniter option MA-24. The bottom connector is for the igniter drive. In 
addition, there is an external speaker jack which allows for a remotely 
located speaker, MA-108, as well as an external antenna jack to go with the 
MA-5 y coupler antenna. 


1-7 CRYSTAL SPECIFICATIONS 


Due to the numerous frequencies or channels involved, the crystals are 
not normally installed by the factory, but by the seller or owner of the 
unit. The Regency part numbers are listed in Section 1-5. When ordering 
from another manufacturer, the following information should be provided: 
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Crystal frequency, determined as follows: ¢ 
Low Band: Crystal frequency = channel frequency +10.7 MHz 


Example: 
Crystal frequency=39.5 MHz = 50.2 MHz - 10.7 MHz 


High Band: Crystal frequency = channel frequency -10.7 MHz 
5 


Example: 

Crystal frequency=155.55 MHz -10.7 MHz = 144.85 MHz= 
3 3 

48.2833 MHz 


UHF Band; Crystal frequency = channel frequency -10.7MHz 


9 
Example: 
Crystal frequency - 458.0 MHz -10.7 MHz = 447.30 MHz= 


9 9 
49.70000 MHz 3 
Frequency tolerance of 0.001% on High Band and UHF Band, 0.002% on Low Band. 
UHF Band - 3rd overtone, load capacity of 18pf; drive level of 2 milliwatts. CC 
VHF Bands - 3rd overtone, series resonance minus 450 Hz. 
Maximum impedance of 35 ohms. 


Holder is an HC-25/U with pin leads (plug-in type). 


(6 
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SECTION 2 CIRCUIT DESCRIPTION 


2-1 CRYSTAL SELECT CIRCUIT 


The two crystals X201 and X202 are selected by jumpering pins on the anodes 
of CR209 and CR210 to the appropriate pin corresponding to the frequency divisions 
on the device specification page. When a band is selected, bias is applied to the 
appropriate front end by causing the associated diodes to conduct through the 
frequency selector switch SW401 to ground. 


When the UH Pin is selected, ground is applied to R229 and R224 thus biasing 
the UHF amp and mixer. In all cases except the LH select case, the low band varactors 
are held close to ground by CR223, 222 and 221. When the UL Pin is selected the 
tuning varactors CR205 and CR206 have a variable bias through R243. 


By selecting any other band the AFC which is only needed for the UHF is disabled 
by diodes CR215 and CR218. 


Selecting HH applies ground to the High VHF RF amp Q203 and mixer Q204 bias 
resistors. Varactors CR203 and CR204 are at +8 volts. Selecting HL grounds R250 
providing variable bias to those diodes, (CR203 and CR204). 


Selecting LH grounds R203 and R216 and puts 8 volts on the cathodes of CR201 
and CR202. Selecting LL grounds CR201 and CR202. 


2-2 RF FRONT END 


Q201 is the Low Band VHF amplifier. Varactor tuning is used in the input and 
output circuits to determine whether the circuits are tuned to the upper or lower 
segment of the low band. The RF signal from Q201 is coupled to the input of the 
low band mixer 9202. 


Q203 is the High Band VHF RF amplifier. The input circuit is double-tuned. 
Varactor tuning is used to tune both parts of the double-tuned circuits to determine 
whether the circuits are tuned to the upper or lower segments of the high band. 

The RF output signal from 9203 is coupled to the input of the high band mixer 9204. 


Q205 is the VHF RF amplifier. Varactor tuning is used in the input and output to 
determine whether the circuits are tuned to the upper or lower segments of the 
UHF band. 


2-3 OSCILLATOR/MULTIPLIER 


Q208 is the crystal controlled local oscillator. The fundamental frequency of 
the crystal is taken from the emitter circuit for low band VHF injection. The 
third harmonic of the crystal frequency is taken from the collector circuit for high 
band injection. When operating on UHF, the third harmonic of the crystal frequency 
at the collector of 9208 is coupled to a frequency tripler 9207 which multiplies the 
frequency by three for UHF injection. 9207 is turned on only for UHF operation. 
The fundamental frequency of the crystal is multiplied by nine for UHF injection. 
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2-4 IF, 


The first I.F. frequency 10.7 MHz, from any one of the mixers, is fed through 
XF201 (a monolithic crystal filter) to the input of IC20l1 (Pin 18). Between Pins 
18 and 3 is the second I.F. mixer circuit. Crystal X203 is used to generate the 
second L.O. frequency (10.245 MHz) used to mix with the 10.7 MHz I.F. to produce 
the second I.F. frequency 455 KHz. The 455 KHz signal at Pin 3 of IC20l1 is fed 
through CF201, a narrow band ceramic filter centered at 455 KHz, to Pin 5 of IC20l. 
Between Pins 5 and 10 of IC201, there are amplifiers, limiters and a quadrature 
detector circuit. The adjustable quadrature coil is connected between Pins 8 and 4 
of I¢z0r; 


2-5 AUDIO 


The demodulated audio from Pin 10 is de-emphasized by R262 and C265 and 
Capacitively coupled through the squelch switch 9209 to the audio amplifier IC202. 
The squelch amp and squelch switch are inside IC201. A logical low on Pin 14 (audio 
being received) sets Pin 16 High thereby providing bias to 9209 and allowing audio 
to pass into IC202. A High on Pin 14 of IC201 (noise) produces a low on Pin 16, IC20l1, 
grounding the bias current on 9209 and squelching the audio. The noise level at which 
the squelch switch engages is controlled by R403, the squelch control. 


2-6 TWO-TONE SEQUENTIAL DECODER 


Audio enters at AO and is limited by CR301 and CR302. The audio is then 
filtered by a high-Q digital filter and the amplified output appears at Pin 1 of IC304. 
The voltage has to be 4 vpp in order to trigger the detector in IC303. The audio is 
further amplified by IC304 and the output Pin 7, IC304 is fed to the harmonic detector 
of ICc303 (Pin 5). The harmonic detector will stop the decoder from detecting any 
harmonics of the tone to be decoded. ; 


When the correct tone is present, the detector output, after being delayed, fires 
a one-shot. The one shot time constant is set by R316, R317 and C313 and can be varied 
by R317 to fit the user's particular inter-tone timing. 


The digital filter itself is an 8-pole filter. The filtered output frequency is 
determined from the clock frequency. The relationship is farser/ oie féilter’ 


The clocks are gated from either Pin 1 of IC30l1 or IC302, depending on whether 
it is the first or second tone to be decoded. The clock is selected by the oscillator 
Switch output of IC303. 


Tone A (the first to be decoded) is selected by the adjustment of R301. Similarly 
Tones B and C are set by grounding manually Pin 7, IC302 via JO301 and setting the 
second tone and then ungrounding it to set the third using the trimming potentiometers 
R320 and R318, respectively. 


When Tone A is received, the one-shot is fired. Oscillator switch 1 is grounded 
and oscillator switch 2 goes high (.5v). IC302 is now the clock source and IC301 is 
used to alternate between the two clocks for Tones B and C, by alternately grounding 
and ungrounding Pin 7 of IC302 gating first the clocks for Tone B and the Tone Cc 
into IC303. The period of oscillation on Pin 7 of IC302 is 200ms. 
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CS 


CS 


C 


YX 


When the second tone has been received (Tone B or Tone C) before the one-shot 
has timed out, the latch is set and Dll is grounded. This causes Pin 14 of IC201 
to go low turning off that the squelch switch, which turns on 9209 thus unsquelching 
the radio. 


2-7 LAMP LOGIC AND IGNITER DRIVES 


When a signal is decoded and Pin D1l goes low, it sets the latch Pin 6, IC206C 
"Low", Pin 4, _IC206B "High", thereby turning on both the high rate "ALERT" flasher 
consisting of IC205D and IC206E and the two igniter drives. The user may select, via 
a jumper pin, which drive he requires either pulsed or unpulsed. The low on Pin 6, 
IC206C disables both the:AC on logic consisting of IC204A and the low battery indicator 
consisting of IC204B. 


CI2Z06F and IC205C are the slow light logic circuits for the low battery indicator.. 
All of the logic elements activate the LED on the front panel by forward biasing 9211 
into conduction. 


2-8 DECODER RESET 


Resetting the decoder is accomplished by driving Pin 13 of IC303 to less than 1V 
for at least 25ms. This may be done in three ways; the carrier controlled reset, the 
time out reset and front panel switch SW405. The front panel switch is the only way 
to reset both the signal light and the decoder. 


A jumper is installed at the factory from JU-D15 to JU-D13. This allows the decoder 
to reset in the absence of a carrier so that it can be ready to decode the next message. 
The flashing light indicating that the radio has already received a message must be 
reset manually via SW405. 


To monitor the radio traffic for 30 sec to 3 minutes after a message has been 
received, switch the jumper from JU-D15 to JU-D14 and set the RC timing network R293 
for the time you desire. When the circuit has timed out, 9214 will stop conducting 
making the base of 9304 go high causing it to conduct and thereby resetting the decoder. 
Again the flashing light will remain on until manually reset to let the user know a 
message has been received. 
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ALIGNMENT PROCEDURE 
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FINAL TEST PROCEDURE 


MCA 611 ON CALL ALERT RECEIVER 


A. R.F. Alignment Procedure 
I. Test Set-Up 


TP-14-254 


A. Equipment 


l. F.M. Signal Generator 
2. AC VTVM capable of measuring 455 KHz 
3. DC Voltmeter 


Note: If a radio has two crystals in the same band, a 
frequency midway between them should be used for the 
tune-up procedure so that the R2F amp will be broad 
tuned. The anode of CR209 must be jumpered to the 
spare pin on the anode of CR210 and then jumpered to 
the correct band pin (LL, UH, HH, etc.). If the 
radio uses both bands of a given preselector, tune 

if the upper range to a middle frequency first, then 
Switch to the lower range and check the mid band 

~ sensitivity there. In the case of UBF adjust R243 
@) to achieve rated sensitivity and for high VHF adjust 
ee R250 to achieve the lower band Sensitivity © For the 
low VHF bands tune for the best combined sensitivity. 
Some compromise in sensitivity may be necessary between 
any two bands. If only one frequency is beina used for 
a given preselector then tune uv the radio for best 
sensitivity on that particular frequency. 


B. Radio Preset 


1l- Connect DC power supply to DC power connection, top nin 
of 3-pin connector on the back of the radio. (The DC 
“power supply can be substituted by using the radio's 
own AC suvply; 117V 60Hz.) | 


2. Set radio controls as follows: 
a. Volume - comfortable listening level 
b. Squelch - upper most slide position 
c. Alert/monitor switch - in monitor position 


DIMENSIONS ARE IN iicHes. LAC PROVALS | DATE vy COMMUNICATIONS INC. 
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ella gp 77") 
} poet brie MCA 611 ON CALL ALERT RECFIVER 


rad A hereon PART NUMBER REV. 
Rie aa A eg oe: 
‘pT TY 


Uy, NU, 


-~ 


d. Duty Switch - in normal position 
e. Frequency switch - on frequency to be alianed 


f. On/Off switch - in ON position 


Install crystals ( 
a. Put crystal in socket X201 (XTL socket farthest 
from speaker). X201 corresponds to "normal" freq. 
b. Run band select jumper from anode of CR209 to the 
correct range select pin. 
¢c. X202 corresponds to the two band select pins 
farthest from speaker. 


LL 30-39 MHz HH 160-170 MHz 
LH 39-50 MHz UL 450-470 MHz 
HL 146-160 MHz UH 475-500 MHz 


Quadrature Alignment 


1. With no signal applied, put the Dc Voltmeter's probe 
on Pin 10 of IC201 (AO Pin) and adjust L216 until the 
voltage is 3.5 volts. 


I.F. Alignment 


1. Connect the FM Signal Generator to the antenna input 
jack. Accurately set the frequency to the center of 
the channel being used for alignment. Modulate the 
Signal Generator with 1,000 HZ, 3K KHZ deviation. 


2. Connect the AC Voltmeter to Pin $ GE GEC201 (foil sigs 
Of board). 


3. Set AC Voltmeter to the 100mv scale. 


4. Adjust the Signal Generator output until the AC Voltmeter 6 
reading is mid-range. . . 


5. Adjust L208 for maximum AC Voltmeter reading. Re-adjust 


the Signal Generator's output to maintain voltmeter 
reading near mid-range. 


Note: If the RF segments refuse to tune us or will not 
allow full rated sensitivity, check the position of the 
band select pin with respect to the frequency of the 
crystal and the band select jumper. 


With the frequency select switch SW49l1 in the normal 
position crystal X201 (farthest from speaker) and the 
pin closest to speaker are "turned on". 


Low VHF Segment (30-50 MHz) 
1. Connect AC Voltmeter to Pin 5S, TC201. 
2. Set AC Voltmeter to the 100 Millivolt scale. 
3. Make sure band select pins are set up as ver Note. 


4. Set the Signal Generator accurately to the frequency of 
_ the channel being used for alignment. Connect the 
generator's output to the antenna input jack. Adjust 
Signal Generator's output until AC Voltmeter reading is 
mid-range. 
Adjust L201 and L206 for maximum AC Voltmeter readina. 
Re-adjust Signal Generator's output to maintain voltmeter € 
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reading near mid-range. Repeat adjustments until no 
further improvements Can be made. 


@- F. High VHF Segment (146-170 MHz) 


1. Connect AC Voltmeter to Pin 5, IC201. 
2. Set AC Voltmeter to the 100 millivolt scale. 
3. Make sure the band select pins are set up as per Note. 


4. Set the Signal Generator accurately to the frequency 
being used for alignment. Connect generator's output 
to antenna input jack. Adjust Signal Generator's 
output until AC Voltmeter reading is mid-range. 


5. Adjust L203 and L205 for maximum AC Voltmeter reading. 
Re~adjust Signal Generator's output to maintain voltmeter 
reading near mid-range. 


6. Now adjust L209 and L21l and repeat all adjustments until 
na Meta improvement can be made. 


G. UHF Segment (450-500 MHz) 
1. Connect AC Voltmeter- to Pin 5, IC201l. 
2. Set AC Voltmeter to the 100 millivolt scale. 
3. .Make sure the band select pins are set up as ver Note. 


4. Set the Signal Generator accurately to the frequency 
‘ being used for alignment. Connect generator's output 
@) to antenna inovut jack. Adjust Signal Generator's 
output until AC Voltmeter reading is mid-range. 


5. Adjust C226, C228 and C245 in that order for maximum 
AC Voltmeter reading. Re-adjust Siaqnal Generator's 
output to maintain voltmeter reading near mid-range. 
Repeat adjustments until no ue Ther. imvrovement can be 
made. 


Note: If sensitivity is poor (greater than .7mv) or if 
sensitivity varies more than 3dB while AFC voltage is 
varied from 1 to u volts, detune L211 two turns CCW. 


H. AFC Alignment 


1. With the unit on a channel with a UHF crystal and no 
RF input, adjust L216 for a voltmeter reading of 
approximately 3.8 volts at the junction of R253 and 
R249. Its setting should be within a turn of the 
setting in the quadrature alignment. 


B. Carrier Reset Option (See Note on Page 4) 


1. Set alert/monitor switch into monitor position. 


2. With no RF signal applied, adjust squelch for desired squelching 
action. 


@) 3. Return alert/monitor switch back to the alert position. 


20 NOT SCALE OW oe 
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as 


Apply enough RF signal to quiet the receiver and signal 
the unit with proper two-tone sequence. 


The squelch should open allowing the listener to hear the « 
remainder of the second tone's duration and the message 
lamp should flash at a high rate. 


Turn off applied RF signal so that the radio goes into the 
squelched mode. The decoder is now reset and no 

Signal other than the proper two-tone sequence will open 
the squelch. | 


The MSG LED should remain flashing until the reset switch 
is moved into the reset position. 


Time-Out Reset Option 


Ls 


me 
Bi 
4. 


¥: 


Unsolder the factory installed carrier reset jumper from JU-D15 
and solder it to JU-D14 (collector of 9214). 


Turn up RF signal enough to quiet the receiver. 


Modulate the Signal Generator with the proper two-tone sequence. 


The squelch should.open, allowing the receiver to operate 
normally for a given period of time. This time period can be 
adjusted by varying R293. The MSG LED will be flashing at a 
very fast rate and will remain flashing when the decoder has 
been reset. 


The MSG LED can be reset by pushing the reset switch to the right. 


Battery Voltage Warning Adjustment 
(for battery equipped models only) . 


a 


Place a DC Voltmeter probe on test point Ml and adjust R296 
for 4.0 volts. The slow flash rate alarm will trigaer when 
the battery voltage reaches approximately 9.9 volts. 


Igniter Drive (used with MA-24) 


i 


Pale 


A jumper (factory installed) runs from the bottom solder lug 
of the three terminal connector on the rear panel to the 
colhectoroor 9Zi2. 


To provide a pulsed output, simply pull the pin from 9213 and 
put it on the collector pin of Q212. 


Acceptable Performance Limits 


Sensitivity -48uv worst case 
Audio power 25 watt 


Note: Carrier reset should not be used in areas of low signal 


strength, as it will decrease the radio's decode sensitivity 
to around 12dB sinad. If this is the case in your area, use 
time-out reset. 
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TEST PROCEDURE 
TWO-TONE SEQUENTIAL DECODER 
ah (APPLIED TO MCA-611) 
N 
S 
a I. Sequential Tone Decoder Set-Up and Testing 
A. Equipment required 
S 
= 
4 - R.F. Signal Generator 
=) 


- Two-Tone Sequential Generator 
High input Impedance Amplifier* 
- Frequency Counter* 

- Power Supply (13-16 VDC) 


Wm WN eH 
ry 


*Note: In place of a high input Impedance Amplifier and a 
Frequency Counter, an Oscilloscope with an accurate 
time base may be used to set up the clock frequencies. 


B. Radio Preset 


1. Connect DC power supply. to DC power connection, top pin of 3-pin 
connector on the back of the radio. (The DC power supply can be 
substituted by using the radio's own AC supply; 117V 60Hz.) 


2. Set radio controls as follows: 
a. Volume - comfortable listening level. 
b. Squelch - upper most slide position. 
¢. Alert/monitor switch - in alert position. 
d. Duty switch - in normal position. 
e. Frequency switch - in normal position. 
£. On/Off switch - in ON position. 


3. Set the frequency of the RF signal generator to the normal 


crystal frequency (the frequency of the crystal in the socket 
farthest from the speaker). 
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TEST PROCEDURE - 


4. Externally modulate the RF signal generator with the two-tone 
oscillator, making sure each tone is modulated at 3KHz deviation. © 


C. Clock adjustments 


1. Using a frequency counter - 

a. Connect a high input impedance amplifier to Pin 1 of ICc301 
in the radio. 

b. Connect the output of the amplifier to the input of an accurate 
frequency counter. 

c. Adjust R301 until the counter reads eight times the value of 
the first tone (Tone A). 

d. Remove ~ the end of J0301 that connects with Pin 1 of IC301 
and let that end hang free. 

@. Disconnect the probe of the amplifier going..to Pin. 1 of .IC301L 
and connect it to Pin 1 of IC302. 

£. Adjust R318 until a frequency of eight times tone frequency B 
is read on the frequency counter. 

g- Ground the end of JO3G1 leading to Pin 7 of IC302. 

he. Adjust R320 until eight times the frequency of Tone C is read 
on the frequency counter. 

i. Replace JO301 on the pin. 


2. Using an oscilloscope - 
a- Connect probe of oscilloscope to Pin 1 of IC30l. Set vertical 
sensitivity to .lv per division. = 
b. Adjust R302 so that the period of the oscillation displayed on « 
the oscilloscope is as follows: — 


Goan = 1/(Six fi. where Px is the frequency of Tone A 

Cc. Put in enough signal to quiet the receiver and modulate the 
Signal generator with just Tone A. The osci tlloscope will now 
be switching between a high and a low frequency oscillation. 


d. Now connect the oscilloscope to Pin 1 of IC302. You will 
observe two different oscillator frequencies being switched 
at about 100ms rate. 


e- One oscillation period will vary with the adjustment of R318. 
Adjust this period to - 


aa = 1/(8 x £3) where f. 1s the frequency of Tone B 


f. The other oscillation period is adjusted by R320. Adjust 
R320 for a period to - 


Tien = 1/(8 x fu), where fa 1s the frequency of Tone C 
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D. Adjusting the Inter-Tone Timing 
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Modulate RF signal generator with Tone A. 
Connect oscilloscope to Pin 17 of IC303. 
Adjust R317 for this period. 


One shot period - period of Ist tone + period delay + period 2nd tone. 


Modulate RF signal with the two-tone sequence. 
The message light will come on and the squelch will open. 


Example: Suppose the following frequencies were needed: 


TONE A - 349.0 
TONE B - 389.0 
TONE C - 410.8 


Using an accurate frequency counter - 


The reading at Pin 1 of IC301 must be adjusted to 8x 349.0 Hz = 2,792 Hz. 
The adjustment is done with R301. 
The order of the next two Tones B and C is unimportant. 


With: the probe 6m Pin 2 of IC302 and JO301 pulled up, adjust R318 for 
eight. times one of the other tones - say Tone C, 8 x 410.8 Hz = 3,286.4 Hz. 
Now ground the jumper against the case and adjust R320 for 8 x 389.0 Hz = 
Spell 5 BP, ba ; 

Now adjust the inter-tone timing according to your requirements. Suppose 
the period of the first tone is .75 sec. and the period between tones 

is .5 sec the final tone is also .75 sec, then 


One shot reriod = period of Ist tone + period delay + period 2nd tone 

= ./Ss + .5s +75s = 25 
The adjustment is made with R317 and set with the scope probe on Pin 17 of 
10303; 


To do the same example problem with an oscilloscope instead of a frequency 
counter - 


-6 
= eC 5B 


Set the scope for about 50 x 107 °s /Div 


-6. 
+358 oe ENR SESORS, ; 
Then divide 0 SS 7.16 Div or one cycle 
SOe Kees aes 


Div 


The other two tones are set in the same fashion. 
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E. Unit Testing 


1. With Garrier Reset Option - (a 

a. Set alert/monitor switch into monitor position. 

b. With no RF signal applied, adjust squelch for desired 
squelching action. 

¢c. Return alert/monitor switch back to the alert position. 

d. <Apoly enough RF signal to quiet the receiver and signal the 
unit with the proper two-tone sequence. 

e. The squelch should open allowing the listener to hear the 
remainder of the second tone's duration and the message 
lamp should flash at a high rate. 

f. Turn off applied RF signal so that the radio goes into the 
squelched mode. The decoder is now reset and no other 
signal other than the proper two-tone sequence will open 
the squelch. 

g- The MSG LED should remain flashing until the reset switch 


2. With Time-Out Reset Option - 


a. 
b. 


Cc ci 


d. 


F. Acceptable Performance Limits 


is moved into the reset position. 


Turn up RF signal enough to quiet the receiver. 

Modulate the signal generator with the proper two-tone 

sequence. 

The squelch should open, allowing the receiver to 

Operate normally for a given period of time. This time 

period can be adjusted by varying R293. The MSG LED will 

be flashing at a very fast rate and will remain flashing i 
when the decoder has been reset. «¢ | 
The MSG LED can be reset by pushing the reset switch 

to. the right. 
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Frequency Range * 208 = op eu ae 
Frequency Counter will read 1,664.- 31,248. 
Decoder Sensitivity 12dB Sinad 100% detect 


6dB Sinad 75% detect 


Audio Input at Pin 6 of IC303 
must be 1.3Vpp or greater 


*For tone frequencies lower than 300 Hz it may be necessary to change C301, 
C316 or C317 respectively to 820pf. for those oscillators below 300 Hz only. 
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SECTION 4 


CAPA 0 


LOCATION 


C201 
C202 
C203 
C204 
C205 
C206 
C207 
C208» 
C209 
C210 
C22 
fea Be 
C213 
C214 
Cri 5 
C216 
Ge.7 
C218 
C219 
C220 
C222 
C222 
C223 
C224 
Cero 
C226 
C227 
C228 
C229 
C230 
Cza2 
C232 
C233 
C234 
C235 
236 
C237 
C238 
Cz39 
C240 
C241 
C242 
C243 
C244 
C245 
C246 
C247 
C248 
C249 
Ceo 


MCA 611 


PARTS LIST 


RECEIVER 


DESCRIPTION 


27pf-10 NPO 50V™ 
22pf 10 NPO 500V 
2.7pf NPO 500V 
27pf 10 NPO 50V 
-OO1 mf +8-2 50V 
3.9pf 10 NPO 500V 
-47p£ 10 Type MC 
27pf 10 NPO 50V 
3.9pf 10 NPO 500V 
-O0Im£ +8-2 50V 
-00lmf +8-2 50V 
-OOlmf +8-2 50V 
l5pf 10 NPO 500V 
.0O05mf +8-2 50V 
3.9pf 10 NPO 500V 
-OO5mf +8-2 50V 
15pf 10 NPO 500V 
-OO5mf +8-2 50V 
-OOlmf +8-2 50V 
390pf 50V 5 LCQ-17 
-68pf 10 Type MC209 
l5pf 10 NPO 500V 
5.6pf 10 NPO SOOV 
470 pf 20 50V Z5SF 
-OOlmf +8-2 50V 
Trim 2.5 -20pf 
-OOlmf +8-2 50V 
Trim 2-6pf 

-OO05mf +8-2 50V 
-OO5mf +8-2 50V 
6.8pf£10 NPO 500V 
-47pf 10 Type MC 
-OOlmf +8-2 50V 
82pf 5 NPO 50V 
-OOlmf +8-2 50V 
3.9pf 10 NPO 500V 
27pf 10 NPO 50V 
27pf£ 10 NPO 50V 
-OOlmf +8-2 SOV 
-OOlmf +8-2 50V 
470pf 20 50V Z5F 
470pf 20 50V Z5F 
470pf 20 50V Z5F 
15pf 10 NPO 500V 
Trim 2-6pf ; 
150pf 50V 5 LCQ-17 
-Olmf +8-2 50V 
68pf 5 NPO 50V 
-lmf +8-2 50V 
-47m£ 15V 20 


aiu 


PART NUMBER 


1500-0270-650 
1500-0220-605 
1500-0279-205 
1500-0270-650 
1503-0102-003 
1500-0399-905 
1510-0478-900 
1500-0270-650 
1500-0399-905 
1503-0102-003 
1503-0102-003 
1503-0102-003 
1500-0150-605 
1503-0502-005 
1500-0399-905 
1503-0502-005 
1500-0150-605 
1503-0502-005 
1503-0102-003 
1506-0391-550 
1510-0688-900 
1500-0150-605 
1500-0569-905 
1523-0471-002 
1503-0102-003 
1517-0000-034 
1503-0102-003 
1517-0000-035 
1503-0502-005 
1503-0502-005 
1500-0689-905 
1510-0478-900 
1503-0102-003 
1524-0820-002 
1503-0102-003 
1500-0399-905 
1500-0270-650 
1500-0270-650 
1503-0102-003 
1503-0102-003 
1523-0471-002 
1523-0471-002 
1523-0471-002 
1500-0150-605 
1517-0000-035 
1506-0151-550 
1503-0103-007 
152470680-002 
1503-0104-010 
1515-0478-003 


SECTION 4 


LOCATION 


eon 
C252 
C2a5 
C254 
C255 
C256 
Ceo 
C258 
C29 
C260 
C261 
C262 
C263 
C264 
C265 
C266 
e267 
C268 
C269 
C270 
C271 
Raia 
C273 
C274 
C275 
C276 
C2c7 
C278 


MCA 611 


DESCRIPTION 


-OOImE LO-1O0V 
-lmf +8-2 50V 
33pf 10 NPO 500V 
470pf 20 50V ZSF 
not used 
-2mf+8-2 12V 
-Olmf +8-2 50V 
8.2pf 10 NPO 500V 
-Olmf +8-2 50V 


-0047mf 10 100V 


150pf 5 S50V LCQ-17 
.00lmf 10 100V7 
.0Olmf 10 100V 
5mf 25V Type U 
.068m£ 10 100V 


- 0033mf 10 100V 


.Olmf +8-2 50V 
.O5mf +8-2 25V 
1000mf 15V Type U 
100mf 16V 85D Type U 
.2mf +8-2 12V 

220m— 16V 85D 

220mf 10V 85D Type U 
-luf +80-20 12v 
-lpf +80-20 12v 
.O5mf +8-2 25V 

imft 157120" ¢ane 
220mf 10V 85D Type U: 


coil 
choke .68uhy Wilco 
coil TMRH RF Ant 


choke LM-2 
RE Input 
COLL 

coil 

coil RF (Wht) 
coil 

Loop (T) 

coud 

Osc 450MHzZ 


choke 12. uhy 
choke 12 why 
coil TMR 
COLL 


PART NUMBER 


1508-0102-610 
1503-0104-010 
1500-0330-605 
1523-0471-002 


1502-0204-006 
1503-0103-007 
1500-0829-905 
1503-0103-007 
1508-0472-610 
1506-0151-550 
1508~-0102-610 
1508-0102-610 
1513-0050-003 
1508-0683-610 
1508-0332-610 
1503-0103-007 
1502-0503-003 
1513-6162-002 


- 1513-0101-002 


1502-9294-006 
£513-9221-002 
1513-0221-001 
1502-0104-006 
1502-0104-006 
1501-0503-003 
1515-0010-003 
1513-0221 -002 


1800-3152-013 
1802-0688-003 
1800-3152-001 
1803-5125-903 
1800-3152-002 
1800-3152-012 
1800-3160-006 
1800-3191-401 
1800-3152-014 
1800-3160-004 
1800-3152-009 
1800-3160-003 
1803-1313-100 
1803-1313-100 
1801-1236-900 
1800-6055-801 


¢ 


SECTION 4 


(( 


e 


INTEGRATED CIRCUI 


LOCATION 


EC20L 
IC202 
IC203 
Ic204 
IC205 
IC206 


R STOR 


R201 
R202 
R203 
R204 
R205 
R206 
R207 
R208 
R209 
R210 
Reid 
R212 
R213 
R214 
R215 
R216 
R217 
R218 
R219 
R220 
R221 
R222 
R223 
R224 
Rae. 
R226 
R227 
R228 
R229 
R230 
R231 
R232 
Reo 
R234 
Reso 
R236 
R237 
R238 
R2oav 
R240 
R241 
R242 
R243 
R244 


MCA 611 


DESCRIPTION 


IF Sub Sys 
Nat LM 380N 
78-L08 8V 
LM358N 
MC14011 CP 
MM 74CO4N 


IL. SK 
10K 
10K 
39K 
39K 

1K 

100 ohm 
10K 
10K 

1K 

100 ohm 
1.8K 
39K 
1.8K 
10K 
Zak 
22K 

1K 

10K 
22K 
100 ohm 
270 ohm 
rae be 
10K 

68 ohm 
Doak. 
39K 
10K 
22K 

68 ohm 
1K 
iets 
39K 
1K 

68 ohm 
10K 
4.7K 
82K 

1K 

68 ohm 
39K 


‘39K 


10K var 
390 ohm 


PART NUMBER 


3130-6056-500 
3130-3157-614 
3130-0000-014 
3130-3167-909 
3130-3157-628 
3130-3157-617 


(All resistors are kW 5% unless otherwise noted) 


4704-0182-032 
4704-0103-032 
4704-0103-032 
4704-0393-032 
4704-0393-032 
4704-0102-032 
4704-0101-032 
4704-0103-032 
4704-0103-032 
4704-0102-032 
4704-0101-032 
4704-0182-032 
4704-0393-032 
4404-0182-032 
4704-0103-032 
4704-0223-032 
4704-0223-032 
4704-0102-032 
4704-0103-032 
4704-0223-032 
4704-0101-032 
4704-0271-032 
4704-0222-032 
4704-0103-032 
4704-0680-032 
4704-0222-032 
4704-0393-032 
4704-0103-032 
4704-0223-032 
4704-0680-032 
4704-0102-032 
4704-0222-032 
4704-0393-032 
4704-0102-032 
4704-0680-032 
4704-0103-032 
4704-0472-032 
4704-0823-032 
4704-0102-032 
4704-0680-032 
4704-0393-032 
4704-0393-032 
4751-0103-002 


4704-0391-032 


SECTION 4 


LOCATION 


R245 
R246 
R247 
R248 
R249 
R250 
R251 
R252 
R253 
R254 
R255 
R256 
R257 
R258 
R259. 
R260 
R261 
R262 
R263 
R264 
R265 
R266 
R267 
R268 
R269 
R270 
R271 
R272 
R273 
R274 
R275 
R276 
R277 
R278 
R279 
R280 
R281 
R282 
R283 
R284 
R285 
” R286 
R287 
R288 
R289 
R290 
R291 
R292 
R293 
R294 
R295 
R296 


MCA 611 


DESCRIPTION 


390 ohm 
39K 

470 ohm 
39K 

39K 
10K var 
10K 
47K 
39K 
180K 
100K 
680K 
270K 
1.5 meg 
1.5 meg 
47K 
470K 
Sina 
470K 
27K 
Za 
270K. 
3.3 ohm 


120 ohm *4W 5% 


1OK 

68K 

47K 

68K 

27K. 

10K 

275 

10K 

10K 

10K 

10K 

not used 
100K 
100K 
not used 
2.7 meg 
1 meg 
227 meg 
1 meg 
10K 

39K 

1 meg 
100K 

1 meg 
470K var 
120K 
470K 
470K var 


PART NUMBER 


4704-0391-032 
4704-0393-032 
4704-0471-032 
4704-0393-032 
4704-0393-032 
4751-0103-002 
4704-0103-032 
4704-0473-032 
4704-0393-032 
4704-0184-032 
4704-0104-032 
4704-0684 -032 
4704-0274-032 
4704-0155-032 
4704-0155-032 
4704-0473-032 
4704-0474-032 
4704-08 22-032 
4704-0474-032 
4704-0273-032 
4704-0273-032 
4704-0274-032 
4704-0339-032 
4704-0121-034 
4704-0103-032 
4704-0683-032 
4704-0473-032 
4704-0683-032 
4704-0273-032 
4704-0103 -032 
4704-0373 -032 
4704-0103-032 
4704-0103-032 
4704-0103-032 
4704-0103-032 


4704-0104-032 
4704-0104-032 


4704-0275-032 
4704-0105-032 
4704-0275-032 
4704-0105~032 
4704-0103-032 
4704-0393-032 
4704-0105-032 
4704-0104-032 
4704-0105-032 
4751-0474-002 
4704-0124-032 
4704-0474-032 
4751-0474-002 


@ 


SECTION 4 


TRANSISTORS 


LOCATION DESCRIPTION PART NUMBER 
9201 MPS H81 PNP 4801-0000-026 
0202 _ , MPSTHSi PNP 4801-0000-026 
0203 MPS H81 PNP 4801-0000-026 
0204 MPS H81 PNP 4801-0000-026 
0205 MPS H81 PNP 4801-0000-026 
0206 MPS H81 PNP 4801-0000-026 
0207 MPS H81 PNP 4801-0000-026 
0208 SM-4306-5 4801-0000-100 
0209 SPS-952=-2 4801-0000-016 
9210 not used 

O22) SPS-952=2 4801-0000-016 
O2%3 MPS AO5 4801-0000-005 
0223 MPS AO5 4801-0000-005 
Q214 SPS-952=2 éf 4801-0000-016 
DIODES 

CR201 MV1172 4809-0000-001 
CR202 MV1172 4809-0000-001 
CR203 MV2201 4809-0000-004 
CR204 MV2201 4809-0000-004 
CR205 MV2201 4809-0000-004 
CR206 MV2201 4809-0000-004 
CR207 IN4148 4805-1241-200 
CR208 IN4148 4805-1241-200 
CR209 IN4148 4805-1241-200 
CR210 IN4148 4805-1241-200 
CR221 MV1172 4809-0000-001 
CR2L2 MV2201 4809-0000-004 
CaZzi3 IN4148 } 4809~-1241-200 
CR214 IN4148 4809-1241-200 
CRZ15 IN4148 4809-1241-200 
CR216 IN4148 4809-1241-200 
CR217 IN4148 4809-1241-200 
CR218 IN4148 4809-1241-200 
CR219 IN4148 4809-1241-200- 
CR220 IN4148 4809-1241-200 
CR221 IN4148 4809-1241-200 
CRe22 IN4148 4809-1241-200 
CRez2 IN4148 4809-1241-200 
CR224 IN4148 4809-1241-200 
CR225 IN4002 4806-0000-004 
CR226 IN4002 4806-0000-004 
CR227 IN4002 4806-0000-004 
CR228 IN4002 4806-0000-004 
CR229 . Zener 5.1V 1N5231B -  4808-0000- 031 
CR230 IN4148 — 4805-1241-200 
Chast IN4148 4805-1241-200 
CR232 IN4148 4805-1241-200 
CR233 IN4148 4805-1241-200 
CR234 IN4148 4805-1241-200 


MCA 611 : -5- SECTION 4 


LOCATION . 


MCA 611 


DESCRIPTION 


Crystal 10.245 MHz 


Xtal filt.«2P 10.7 .MHz 


Cer filter CFU455D2 


Saf 


PART NUMBER 


2301-3151-601 


2705-3232~200 


2700-3209-500 


@ 


SECTION 4 


CAPACITORS 


LOCATION 


Cool 
C302 
C303 
C304 
C305 
C306 
C307 
C308 
cous 
C310 
C3il 
Coke 
C313 
C314 
C3i5 
C316 
Suk. 
C318 
C329 
C320 


INTEG 


LC S0L 
£C30Z 
2303 
IC304 


RESTSTORS 


R301 
R302 
R303 
R304 
R305 
R306 
R307 
R308 
R309 
R310 
R311 
Bake 
R313 
R314 


MCA 611 


BECODER 


DESCRIPTION 


470pf 50V LCQ-17 
.47m£ 15V 20 

.lmf 50V +8-2 YS5B 
.047m£ 1lOOV 10 

.047mf 100V 10 

.047Hf 100V 10 

“047mf 100V 10 

.047m£ 1OOV 10 

.047m£ 100V 10 

.047mf 100V 10 

.047m£ 1O00V 10 

.luf 12V +80-20 BC-12 


“Imf 15v- 


lOmf 10V 85D III Type U 
Imf 16V 85D III Type uU 
470pf 50V LCQ-17 

470pf 50V LCQ-17 

ilmf 15V 20 T360 

-47m£f 15V 20 

lOpf NPO S500V 


2 tone osc SC74204 
2 tone osc SC74204 
emcone’ dig £11 SC74203 


.LM358N 


500K var 
120K 

10K 
6.8K 
22K 

1 meg 

1 még 
10K 
270K 
220K 
1OK 
6.8K 
not used 
1OK 


hed 


PART NUMBER 


1506-0471-550 
1515-0478-003 
1503-0104-010 
1508-0473-610 
1508-0473-610 
1508-0473-610 
1508-0473-610 
1508-0473-610 
1508-0473-610 
1508-0473-610 
1508-0473-610 
1502-0104-006 
1515-.0010-003 
1513-0100-001 
1513-0010-002 
1506-0471-550 
1506-0471-550 
1515-0010-003 
1515-0478-003 
1501-0100-001 


3130-6060-700 
3130-6060-700 
3130-6062-000 
3130-3167-909 


4751-5429-005 
4704-0124-032 
4704-0103-032 
4704-0682-032 
4704-0223-032 
4704-0105-032 
4704-0105-032 
4704-0103-032 
4704-0274-032 
4704-0224-032 
4704-0103-032 
4704-0682-032 


4704-0103-032 


SECTION 4 


LOCATION 


R315 
R316 
R3ai7 
R318 
R319 
R320 
Roe, 
R322 
R323 
R324 
R325 
R326 
R327 


R328 


TRANSISTORS 


Q301 
9302 
9303 
Q304 


DIODES 


MCA 611 


DESCRIPTION 


1 meg 
470K 

1 meg var 
500K var 
6.8K 
500K var 
6.8K 
68K 

15K 

4.7K 

1 meg 
3.3 meg 
10K 

10K 


SPS 1476 Blue Top 
SPS 1476 Blue Top 
SPS-952=-2 
SPS-952-2 


IN4148 
IN4148 
Diode Germ 
Diode Germ 
Diode Germ 
Diode Germ 
IN4148 
IN4148 


aoe 


PART NUMBER 


4704-0105-032 
4704-0474-032 
4751-0105-002 
4751-5429-005 
4704-0682-032 
4751-5429-005 
4704-0682-032 
4704-0683-032 
4704-0153-032 
4704-0472-032 
4704-0105-032 
4704-9335-032 
4704-0103-032 
4704-0103-032 


4801-0000-003 
4801-0000-003 
4801-0000-016 
4801-0000-016 


4805-1241-200 
4805-1241-200 
4807 -1233-900 
4807-1233-900 
4807.-1233-900 
4807-1233-900 


-4805-1241-200 


4805-1241-200 


SECTION 4 


@ 


; . CONTROL BOARD 


RESISTORS (All resistors are kW 5% unless otherwise noted) 


R401 470 ohm 4W 4704-0471-034 
&> R402 5K var: 47525135302 

R403 7.5K var 4752-5135-307 

~ SWITCHES 

Ssw40l Switch, slide SPDT 5113-3231-601 

Sw402 switch, slide SPDT §113~3231~601 

SW403 switch, slide 5113-5135-203 

Ssw404 switch, slide 5113-5135-203 

Sw405 switch SPDT 5113-3231 -50) 

DIODE 

LD401° Diode LED Red 4810-1282-900 


MCA 611 sot aw SECTION 4 


LOCATION 
R101 
Dror 


SP1Ol1 


MCA 611 


eZ 


CHASSIS 


DESCRIPTION 
resistor 1 meg 
transformer 


spkr 2 x 6 8 ohm 


an Ce een ee eee ee 


. 5604-5100-6 aN 


dae ae 


wane 
i 


BER 


7 
Pavel of 

; " 

»} 

Ke 


4701-0105~ 


a 
ae 


» 


